A 15-year-old boy presented with an extremely rare optochiasmatic cavernous angioma. He was admitted to a special hospital with the complaint of blurred vision persisting for 1 month. Magnetic resonance imaging and biopsy of the lesion were inconclusive. He was admitted to our neurosurgical clinic after worsening of the visual symptoms 9 months later. Repeat magnetic resonance imaging showed optochiasmatic cavernous angioma which had doubled in size. The lesion was removed completely without any problem. Postoperatively his visual complaints remained stable, but had improved after 1 year. Optochiasmatic cavernous malformation should be treated by surgical excision, whereas biopsy is useless and may result in enlargement.
Introduction
All lesions in the suprasellar region can interfere with optic nerve functions. The most common lesions are pituitary adenoma, craniopharyngioma, meningioma, carotid aneurysm, and optic and hypothalamic gliomas. In addition, many uncommon neoplastic and infiltrative diseases affect this area, including germinoma, lymphoma, leukemia, chordoma, metastasis, nasopharyngeal carcinoma, sarcoidosis, and histiocytosis X. 18) Optochiasmatic cavernous angioma is a very rare cause of visual symptoms and findings caused by optic nerve dysfunction. 1, 6, 8, 9, 16, 20, 23) Only a few neurosurgeons worldwide have experience with this type of suprasellar mass. Therefore, the diagnosis and treatment of cavernous angioma arising from the optic nerve-chiasm complex presents some problems.
Here we describe a case of optochiasmatic cavernous angioma, with the clinical and radiological characteristics.
Case Report
A 15-year-old boy experienced blurred vision for 1 month. He was admitted to a special hospital. Magnetic resonance (MR) imaging showed a suprasellar mass (Fig. 1A-E ). Exploration and biopsy of the lesion were performed. Histological examination of the specimen found vascular structure, so the biopsy was inconclusive. Nine months later, his complaints worsened. MR imaging showed the persisting lesion ( Fig. 2A, B) . He was then admitted to our outpatient clinic.
Neurological examination and visual field study demonstrated total visual loss without light perception in the left eye, and temporal hemianopia in the right eye. Funduscopic examination revealed bilateral optic atrophy. MR imaging was repeated. Re-evaluation of the initial MR images before the exploration surgery (Fig. 1A-E ) demonstrated a suprasellar mass consistent with optochiasmatic cavernous angioma apparently consisting of blood of different ages. The mass had caused enlargement of chiasm and left optic nerve. There was no hemosiderin ring around the lesion but the progressive enlargement indicated cavernous angioma. MR angiography showed flushing of the lesion (Fig. 1F) . Re-evaluation of the MR images after biopsy and after worsening showed the mass had doubled in size since the operation ( Fig. 2A, B) .
Surgery was planned for removal of the lesion via left pterional craniotomy. Exposure of the sellar Optochiasmatic Cavernous Angioma region revealed the distorted and enlarged left optic nerve-chiasm complex. The distortion was so great that the chiasm and optic nerve could not be differentiated. Neural tissue had purplish-blackish discoloration indicating intraneural pathology. Neurotomy was performed carefully parallel to the optic nerve. Meticulous microsurgical dissection was performed around the cavernous angioma but en bloc removal was not possible because of the thin lesion walls, so piecemeal excision was done. The lesion consisted of dark blood. Following control of any residual lesion and hemostasis, the surgical wound was closed. Histological examination showed lumens lined with endothelium and filled with thrombosis (Fig. 3 ). The lumen walls had no elastic fiber or muscle. The presence of hemosiderin pigment in the walls indicated old hemorrhages.
After the operation, his visual deficits persisted but did not get worse. The postoperative course was uneventful and he was discharged without problems. MR imaging 6 months later demonstrated complete removal of the lesion (Fig. 2C) . Slight improvement of vision was observed after 1 year as slight clearing of the inferior nasal quadrant in the left eye and reduced temporal hemianopia in the right eye.
Discussion
Cavernous malformations affecting only the cranial nerves are very rare, although cases involving the optic nerve and chiasm, facial-vestibulocochlear complex, hypoglossal nerve, and oculomotor nerve E. ÄOzer et al.
have been described. 1, 3, 19, 25) Cavernous malformations involving the visual pathway are extremely rare, 1, 6, 8, 9, 16, 20, 23) with only 24 cases of cavernous angioma involving the optic nerve-chiasm complex. 5) Cavernous malformations in the sellar region can also arise from the adjacent brain and dura of the cavernous sinus. 2, 7, 21) The nomenclature for cavernous angiomas of the optic nerve-chiasm complex is not unified, with optic, optic tract, and chiasmal terminology. Optochiasmatic would be more appropriate, because this term covers all cases.
Optochiasmatic cavernous malformations may manifest as blurred vision, diminished vision and visual loss, and visual field defects. 6, 12, 13, 15, 17) Alcohol consumption, pregnancy, and labor are predisposing factors in provoking the symptoms. 12, 16) Visual symptoms result from progressive enlargement or bleeding of the cavernous angioma. 11) Hemorrhages can be extralesional or intralesional. Extralesional hemorrhages are most common. Bleeding causes acute development of symptoms whereas enlargement results in progressive symptoms. 24) Differentiation of optochiasmatic cavernous angioma from entities with similar presentations, such as optic neuritis, is important because of the potential for permanent compromise of vision. 10) Optochiasmatic cavernous malformations can also present with subarachnoid hemorrhage and intracerebral hematoma, and may cause headache, confusion, and lethargy. 15, 25) MR imaging is the imaging modality of choice for the identification and follow up of optochiasmatic cavernous angioma. 1, 14, 23, 25) These lesions were difficult to identify preoperatively before the introduction of MR imaging. 23) However, the correct interpretation may not always be possible. MR imaging did not suggest cavernous angioma in some cases. 9, 10, 23) MR imaging shows optochiasmatic cavernous angioma with blood of different ages with subtle or no enhancement after intravenous contrast administration. The optic nerve-chiasm complex may be enlarged. 1, 4, 14) Gradient echo imaging is the most sensitive sequence for detecting blood products from recent or chronic hemorrhage. 9) The main differential diagnoses are meningioma of the sellar region, optic glioma, and thrombosed aneurysm. 4) Meningiomas are typically isointense to gray matter on all pulse sequences, with rather intense and uniform contrast enhancement. Optic gliomas also cause enlargement of the optic nerve and chiasm but are not typically associated with hemorrhage. Thrombosed aneurysm should be related with the main vascular structures and be detectable by angiography.
Preoperative MR imaging of this case demonstrated a lesion causing enlargement of the left optic nerve and chiasm which contained blood of different ages, but no hemosiderin ring. The absence of the hemosiderin ring may have resulted from bleeding occurring directly into the cisterns, and removal of the blood by the cerebrospinal fluid. The serial MR imaging findings of enlargement of the lesion suggest cavernoma rather than old clot, despite the absence of the hemosiderin ring. Computed tomography (CT) demonstrates suprasellar cavernous angioma as a mass with areas of hyperdensity and/or calcification. 1, 8, 14, 16) Such CT findings are nonspecific and may lead to an incorrect diagnosis of tumor or thrombosed aneurysm. 23) CT is mainly useful to provide information about bone details in such cases. We did not perform CT, which would have demonstrated any calcification, if present. Cavernous angiomas are angiographically occult due to thrombosis and low internal flow. 10, 14, 23) Occasionally a blush may be observed in the capillary phase. 14) Symptomatic cavernous malformations of the optic nerve-chiasm complex are generally treated by surgical intervention. 5, 16, 22, 23) The eloquence of the tissue should not exclude operative treatment. These tumors are unique intrinsic lesions of the nerves and require neurotomy for excision. During surgical excision, the gliotic interspace between the vascular malformation and normal neural tissue provides a plane of cleavage for dissection which permits total excision without causing new deficits. 22) Surgery can stabilize or improve visual deficits, whereas mild visual worsening is rare. 10) Biopsy of optochiasmatic cavernous angioma is useless, because it will provide no guidance for treatment. Moreover, biopsy may be inconclusive, 5) as in our case. Biopsy may increase the growth rate of the lesion, as in our case, and the risk of hemorrhage persists.
The pterional approach is preferred for removal of optochiasmatic cavernous malformations. Orbitozygomatic and subfrontal approaches have been suggested, 16) but we think that pterional craniotomy is adequate. Resection of cavernous malformations of the optic nerve-chiasm complex is also possible through an eyebrow keyhole. 20) However, complete removal of the lesion is essential because of the possibility of recurrence. 5) Recurrent lesions should also be treated surgically. Some residual lesions may remain stable, so conservative management of such lesions is also an option, but the risk of hemorrhage remains. Second surgery should be considered if the symptoms and findings progress. Asymptomatic optochiasmatic cavernous malformations should be carefully evaluated and considered for possible preventive surgical resec-tion. 4) Histological examination of cavernous angiomas shows separation of irregular venous channels with thin septa formed by fibrous and collagenous stroma, and no intervening neural parenchyma. 1, 6, 14) Optochiasmatic cavernous angioma is rare, so the diagnosis may be difficult and needs special care. Surgical intervention is indicated for decompression of the optic nerve-chiasm complex, and prevention of lesion growth and new hemorrhages. Diagnostic biopsy rather than operative removal is useless, because it may induce rapid growth of the cavernous angioma.
